I. INTRODUCTION
The nuclei heavier than iron are produced in stars by the three processes called s-, r-, and p-process [1] . The first two involve neutron capture reactions and β-decays. The main difference is the neutron density and therefore the time scale of the neutron capture. For the s-process the capture time scale is much longer (typically one capture per year) than the β-decay half-lives, therefore the reaction flow runs along the valley of stability up to 209 Bi. In the r-process the neutron density is so high (≫10 20 cm −3 ) that subsequent neutron captures drive the material far away from the line of stability close to the neutron drip-line. When the neutron density drops and the temperature decreases ("freeze out"), the material decays back to stability via long β-decay chains.
For about 30 proton-rich isotopes between 74 Se and 196 Hg other production mechanisms involving high temperatures and charged particles are required. These so-called "p-nuclei"
are responsible for only less than 1% of the total solar abundance in mass range above iron, and are mainly produced in a mechanism called "γ process".
A. Nuclear Data Needs for the S Process
The nuclear data needs for all heavy ion production processes involve mainly cross sections and half-lives of the participating nuclei. In the stellar s-process environment temperatures of up to several hundred million K are attained. This requires the knowledge of cross sections in the energy range of a few tens of eV up to a few hundred keV for the important reactions, which are mainly (n, γ) but also some (n, p) and (n, α) reactions. However, the involved nuclei can also exist in excited states, whereas the measurements in the laboratory include only nuclei in the ground-state (with exception of the quasi-stable 180 Ta m ), and thus an additional correction is needed.
Also the stellar decay rates may be different from terrestrial ones, due to thermal excitation of the nuclei and, in the case of electron capture, due to ionization. [3] . Since the temperature dependence of the half-life is well known from calculations [3, 4] , the branching at 79 Se can be interpreted as an s-process thermometer.
Another important ingredient for a reliable s-process simulation are accurate cross sections. In the weak s-process (A=60-90) uncertainties of single cross sections can produce a long-range propagation effect which affects the whole reaction flow up to the next shell closure at N=50. The reason is that no local equilibrium exists in the weak component (the product abundance times cross section for neighboring isotopes in the reaction path is no longer approximately the same). This was first demonstrated for 62 Ni(n,γ) [7] where until five years ago experimental values at stellar temperatures (kT =30 keV) ranged between 12
and 37 mb. The higher cross section lead to a 45% higher yield of all isotopes between A=65
and 90 in stellar models compared to the previously recommended value of 12 mb. A careful analysis including new measurements have led to a new recommended value of 22.3±1.6 mb at kT =30 keV (see KADoNiS v0.3, www.kadonis.org), which is also in good agreement with the most recent n TOF result [5] . Also for the neighboring radioactive branching isotope 63 Ni first experimental results are now published [5, 6] which lead to a factor of 2 higher cross section at kT = 30 keV than previously recommended.
Other important nuclei in the s process, where accurate cross sections are indispensable, are isotopes at the neutron shell closures and the so-called "s-only isotopes". The latter are of pure s-process origin and thus represent the most direct probes of the s-process abundance distribution. The desired uncertainty at stellar temperatures is ±1% which is up to now only achieved for some isotopes between A=110-176, the average uncertainty at kT =30 keV is ±3.8%. need improvements. Despite all efforts in the last years these reactions are still rather uncertain in the relevant energy regions. For a detailed discussion, see [8] .
B. Nuclear Data Needs for the γ Process
For the γ process at temperatures of T = 2−3 GK photon-induced reactions on preexisting seed nuclei dominate. Detailed reaction network calculations involve thousands of nuclei and ten thousands of reactions, mostly on unstable nuclei. Unfortunately, these calculations still fail to reproduce the observed solar abundance for all p-nuclei within a factor of 3 [10, 11] , especially for the most abundant nuclei 92,94 Mo around N=50.
The nuclear physics input for these calculations comes mainly from Hauser-Feshbach model calculations. To test these predictions systematic measurements in the relevant mass and energy range are needed. Experimentally it is easier to investigate the inverse radiative capture reactions and to calculate the photo-induced reaction rate by applying the principle of detailed balance [12, 13] . Additionally, the experimental ground-state rate for capture provides a larger contribution to the stellar rate than for photodisintegration (with a few exceptions, such as 148 Gd(γ, α) 144 Sm).
The improvement of the predictive power for reaction cross sections is crucial for further progress in p-process models, either by directly replacing theoretical predictions by experi-mental data or by testing and improving the reliability of statistical models, if the relevant energy range, the so-called Gamow window, is not accessible by experiments.
Until recently no dedicated database for the p process existed, where (p, γ), (p, n), (p, α), (α, γ), (α, n), and (α, p) reactions for isotopes between 70 Ge and 209 Bi within the respective Gamow window were collected. This energy range is typically between 1-6 MeV for proton-induced and 3.5-13.5 MeV for α-induced reactions.
II. THE KADONIS PROJECT A. History of Stellar Neutron Capture Compilations
The pioneering compilation for stellar neutron capture cross sections was published in 1971 by Allen and co-workers [14] . This paper reviewed the role of neutron capture reactions A further extension to more neutron-rich isotopes (2-3 mass units away from stability)
is under discussion, but only semi-empirical estimates will be available for these cases. The values from most recent evaluated libraries ENDF/B-VII.1 [23] and JENDL-4.0 [24] were included, and were used in many cases instead of older time-of-flight measurements.
As mentioned before, only reactions on nuclei in their ground states (g.s.) are measured in laboratory experiments. In the stellar environment, however, also reactions on thermally excited states of the nuclei contribute to the reaction rate. In the past, experimental g.s.
MACS and g.s. rates have been converted to stellar ones using a stellar enhancement factor (SEF), given by the theoretically predicted ratio between stellar rate and g.s. rate. This approach has been found to be inadequate [21] and will be replaced by the procedure given in [22] , which also allows to properly define uncertainties in the stellar rates from a combination of theoretical and experimental uncertainties.
Once the update with new experimental data is complete, semi-empirical values for those isotopes without experimental information will be recalculated as in [17] . The new data will then be included in state-of-the-art s-process models to investigate the influence of changes on the calculated s-abundance distribution. The new p-process compilation started essentially from the EXFOR database [28] , which has the advantage that it contains (almost) all available experimental cross sections and is regularly updated. EXFOR was carefully scanned for experimental data from (p, γ), (p, n), (p, α), (α, γ), (α, n), and (α, p) reactions for targets heavier than 70 Ge and energies down to 1.5 times the upper end of the respective Gamow window for T = 3 GK.
This upper cut-off energy was arbitrarily chosen because most available data were measured above the astrophysically relevant Gamow windows.
In the present database 309 datasets for 181 different charged-particle reactions between 
